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Insight in the aluminium extrusion process can be gained with numerical simulations. This paper
gives an overview of the research done to model aluminium extrusion with the Arbitrary Lagrangian
Eulerian (ALE) FEM code DiekA. The ALE formulation is used to avoid mesh distortion, which is a
major problem in the simulation of extrusion. The goal of this research is to increase the lifetime of
extrusion dies and to decrease the number of corrections necessary to these dies.
To model the rate-dependent behaviour of hot aluminium, normally a viscoplastic material model is
used. However in the bearing the material behaviour is mainly elastic. The pressure and friction in the
bearing are dominant factors in the extrusion process and an accurate modelling of this area is
crucial for the final results. In this paper an elasto-viscoplastic material model is derived. This models
can be simplified to a very efficient model that is elasto-viscoplastic for small deformation increments
and viscoplastic for large increments. With this model it is possible to model the extrusion process
including the elastic behaviour in the bearing without sacrifising efficiency.
As an example the extrusion of a tube is treated. To avoid unacceptable calculation times, the
simulation is split into three parts. First a detailed 2D simulation of the bearing area is made. The
results of this simulation are used in a complex 3D simulation of the aluminium flow true the die.
From this simulation, the loads on the die are determined. These loads are used in a stress analysis
of the die. The results of these simulations give insight in the processes that occur in the aluminium
and in the die.
